To examine the effect of provision of information about the infection control in the specific infection disease treatment unit in a city hospital on the outpatient's intention of outpatient service use, respondents who underwent outpatient medical care at the hospital (N = 821) were asked whether or not they intended to continue the outpatient visit at the hospital if a severe acute respiratory syndrome (SARS) patient was admitted to the unit. Although 56% of respondents replied that they could continue to visit the department if a SARS patient was admitted to the unit in the hospital before they read the information, the proportion of those who intended to continue outpatient care significantly increased by 15% after they read it. The logistic regression analyses revealed that respondents who had frequently visited the outpatient department (P < 0.001), those who felt relieved by reading the information about the unit (P < 0.001), and those who did not worry about nosocomial SARS infection inside the hospital (P < 0.001) were significantly more likely to reply that they would continue outpatient visits. We estimated that admission of a SARS patient to the unit would result in a 20% decrease in the cumulative total number of outpatients in the hospital during a 180-day interval after admission of a SARS patient to the unit, and the cumulative total number of outpatients increased by 7% after they read the information. This study suggests that providing outpatients with appropriate information about SARS infection control in the hospital had a statistically significant and substantial impact on the outpatients' intention to continue outpatient visits at the hospital.
Introduction
On 5th July 2003, World Health Organization stated that the global outbreak of severe acute respiratory syndrome (SARS) had been contained [1] . By July 31, 2003, a cumulative total of 8098 probable cases and 774 deaths had been reported from 26 countries [2] . Although a novel coronavirus was identified as the etiological agent of SARS [3] [4] [5] , strategies for diagnosis and treatment of SARS have not been determined to date [6] . According to the experiences of SARS outbreaks in Hong Kong and Toronto [7, 8] , in order to prevent nosocomial SARS infection, along with an increased emphasis on hand-washing, all health care workers should use personal protective equipment appropriate for standard, contact, and airborne precautions, such as hand-washing, gown, gloves, N95 or equivalent masks, and eye protection, along with an increased emphasis on hand-washing, and SARS patients should be admitted to a negative pressure ventilated room [6, 9] .
Despite methods for nosocomial SARS infection control being reported, an epidemic of fear of SARS transmission among lay persons has been in evidence [10] [11] [12] . Although no confirmed SARS case had been publicly reported in Japan as of 5th July 2003, an epidemic of fear was observed in Japan because a Taiwanese physician who was probably infected with SARS had visited Japan for 6 days in May 2003. To examine secondary infection by the patient during his stay in Japan, the Japanese government released the time schedule of his trip [13, 14] and recommended that visitors during that period should undergo health check-ups for SARS infection. Although no secondary SARS infection was identified, many people avoided visiting the places where the patient stopped by. Consequently, the restaurants, shops, and hotels where the patient stopped by and related markets were economically disrupted. Patients who are afraid of nosocomial SARS infection may avoid outpatient visits to hospitals that provide SARS treatment. Lay persons may be scared of SARS infection because the exact mechanism of SARS transmission, strategies for diagnosis, and treatment of SARS are not determined [15, 16] .
Hospital visits for such patients may be explained by a psychosocial theory, the health belief model, which assumes that the likelihood of an action is affected by one's perception of his or her own susceptibility to the disease and the perceived severity of the disease, which together form the individual's perception of the threat of the disease [17, 18] . In addition to severity and susceptibility, value of threat reduction and benefits of actions are also modeled to influence behavior [19] . Based on this model, we hypothesized that, if non-SARS outpatients consider that they are less likely to catch SARS infection in a hospital where a SARS patient stays because of completeness of SARS infection control in the hospital, patients are likely to continue to visit the hospital. We also hypothesized that, even if non-SARS outpatients want to suspend outpatient visits after the admission of a SARS patient to the hospital, they may change their intention into continuing their visit to the hospital when they are given appropriate information about both SARS transmission and the completeness of SARS infection control in the hospital. We further hypothesized that it is important for a SARS treatment hospital to examine factors associated with non-SARS patients' perception about continuation of ambulatory care. However, to the best of our knowledge, there has to date been no study that examined a non-SARS patient's intention of ambulatory care use. This study examined the effect of providing outpatients with information about SARS infection control in the infectious disease treatment unit in a community hospital on their intention to continue outpatient visits, and estimated the cumulative total number of outpatients as well as the cumulative total expenditures for outpatient care at the hospital during a 180-day period after the admission of a SARS patient to the hospital.
Subjects and methods

Study setting and participants
This study was approved by the Institutional Review Board of Faculty of Medicine. Kyoto University Graduate School of Medicine, Japan. The data used in our analysis were obtained from patients who underwent outpatient service at a city hospital in Japan. The city is the capital of Shiga Prefecture, located in the middle of the main island of Japan. The population of the city in 2003 is about 300,000. The hospital has a total of 562 beds including eight beds in the specific infectious disease treatment unit accredited by the government. Two out of eight beds are individual negative pressure rooms ventilated with HEPA filters. The entrance, elevator, and each bed in the unit are completely separated from other units in the hospital. Staff working in the unit use full personal protective equipment appropriate for standard contact and airborne precautions.
This study had a cross-sectional design. When the patient came to reception to request outpatient care, the hospital staff asked each patient to participate in this survey. When a patient agreed to participate, a self-administered questionnaire was passed and the patient was asked to return it to a collection box located in the outpatient department, after filling out the questionnaire. Respondents were assured about the anonymity and confidentiality of the survey. The survey was conducted for 3 days in the summer of 2003.
Questions
We used key concepts of the health belief model to design our questionnaire. The questionnaire included the following items.
Perceived knowledge about SARS transmission routes
There were two questions asking about perceived knowledge about the likelihood of SARS infection by direct infection or indirect infection: "Do you suppose that SARS is likely to be transmitted by exposure of respiratory secretions from SARS patients?" and "Do you suppose that SARS is likely to be transmitted by surface contamination by touching a handrail?" Answer options for these questions were "Yes," "No," and "No idea."
Perceived severity of SARS
There was one question asking respondents' fear of death from SARS infection as the perceived severity: "Do you fear death from SARS?" Answer options for this question were "Yes" and "No."
Perceived susceptibility of SARS infection
The respondent was asked about their perceived susceptibility to nosocomial SARS infection in this hospital: "Do you think whether you are likely to be infected with SARS in this hospital?" Answer options for this question were "Yes" and "No."
Perceived efficacy of the control measures against nosocomial SARS infection
There was a question asking whether the information about SARS infection management in the unit assuaged the respondent's fear of SARS infection control in the hospital: "Was this information about the unit useful to alleviate your fears about SARS infection control in this hospital after you read it?"
Demographics
The questionnaire involved other questions about demographic characteristics, such as age, gender, history of hospital use, and use of outpatient departments in the hospital.
Intention of outpatient visit
There was one question asking intention of outpatient visits when a SARS patient was admitted to the hospital: "When a SARS patient is admitted to this hospital, do you intend to continue outpatient visits to this hospital?" Response options were "Yes" and "No, I would like to suspend my visit." When a respondent replied that he or she would suspend an outpatient visit, he or she was asked to reply how long the respondent intended to suspend the visit. There were six choices for this question: until the SARS patient's discharge, until 10 days after the SARS patient's discharge, until one month after the SARS patient's discharge, until a few months after the SARS patient's discharge, never, and no idea.
Providing information about SARS infection control
To provide respondents with information about infection control at the infectious disease treatment unit, the following description was included in the questionnaire: This hospital has a specific infectious disease treatment unit for extremely hazardous infectious diseases. The unit is designed to strictly control nosocomial infection. Therefore, the unit is completely separated from other units and department in this hospital, and has a specific entrance, specific elevator, and specific corridor. All health care workers in this unit use special clothing to prevent nosocomial infection during care. In addition, this unit has a special ventilation system to prevent microorganisms from being disseminated into the environment.
The questions about perceived susceptibility to SARS infection and perceived efficacy of SARS prevention were shown after the information about SARS infection control. The question about the intention of outpatient visit was asked before and after providing the information about SARS infection control, to examine the impact of providing outpatients with information on their intention of outpatient visits.
Statistical analyses
A change in the respondent's intention of outpatient service use at the hospital before and after he or she read the information about the infectious disease treatment unit in the hospital was tested by McNemar test. Both 2 -test and a multivariate logistic regression analysis were performed to examine factors associated with the intention to continue outpatient visits. Dependent variables were the intention to continue ambulatory care at the hospital if a SARS patient was admitted to the hospital and the intention to continue ambulatory care at the hospital among subjects who initially intended to suspend outpatient visits. Independent variables included age, gender, frequency of outpatient visits, knowledge about transmission by direct infection or indirect infection, fear of death from SARS infection, knowledge of existence of the infectious disease treatment unit in the hospital, perception about satisfaction with the nosocomial infection control in the hospital after reading the information, and fear of nosocomial transmission in the hospital. All analytical procedures were performed using the SPSS statistical package Version 11.0. All reported P values were two-tailed, and the level of significance was P < 0.05.
Modeling the magnitude of suspending outpatient visit
We used a probability tree to estimate the cumulative total number of outpatients who intend to use the outpatient care service during a 180-day period after a SARS patient was admitted to the hospital. We assumed that the total number of outpatients of the hospital was 1200 patients per day, and the mean total expenditure for outpatient care was about 8000 (about US$ 67: US$ 1 = JPN 120) per patient per day. We used seven kinds of respondents' intention regarding whether or not the respondent wished to continue to visit the outpatient care in the hospital after a SARS patient was admitted to the hospital. Available answers and assumed periods of respondents who intend to suspend outpatient visit were: (1) continue to visit (suspended period = 0 day), (2) suspended until SARS patient's discharge (20 days), (3) suspended for 10 days after SARS patient's discharge (30 days), (4) suspended for 1 month after SARS patient's discharge (60 days), (5) suspended for two or three months after SARS patient's discharge (120 days), (6) would not use the outpatient department any more (180 days), and (7) no idea. For respondents who replied "no idea," we assumed that all of them would suspend for the first 20 days, 10% of them would resume visits 30 days after admission of a SARS patient, 20% of them would resume visits after 60 days, 30% after 120 days, and 40% of them would not visit during a 180-day period. Because the hospital provides ambulatory care services 5 days a week, the net days during each suspended period were assumed to be (1) 0 days for patients who continue to use the outpatient department in the hospital, (2) 15 days for patients who suspend visits until a SARS patient is discharged, (3) 21 days for patients who suspended visits for 10 days after a SARS patient is discharged, (4) 41 days for a patient who suspend visits for 1 month after a SARS patient is discharged, (5) 82 days for patients who suspend visits for a few months after a SARS patient is discharged, and (6) 123 days for patients who would not use the outpatient department any more. We calculated the cumulative total number of patients who were assumed to visit the outpatient department by summing the number of patients during each suspended period. Next, we obtained the cumulative total expenditures for outpatient care at the hospital during the 180-day interval by multiplying the cumulative total number of outpatients by the mean total expenditure for outpatients per patient per day. Then we compared the estimated cumulative total number of outpatients between before and after respondents read the information about the infectious disease treatment unit in the hospital. We performed a one-way sensitivity analysis using a 95% confidence interval of the proportion of respondents who replied that they intended to continue to visit before and after they read the information about the SARS treatment unit. In the sensitivity analysis, because we did not ask how long the patient intended to suspend outpatient visits when they replied that they would suspend even after reading the information, we assumed that the suspension period of the respondent was the same as that in the response before the respondent read the information.
Results
The total number of patients who visited the outpatient department at the city hospital during the 3-day survey period was 2985, and a total of 959 questionnaires were completed (response rate = 30.5%). Tables 1 and 2 show basic characteristics of the study participants and their intention to continue outpatient visits before they read the information about the infectious disease treatment unit in the hospital. Before they read the information about the unit, when we asked respondents their intention of outpatient visits if a SARS patient was admitted to the unit in the hospital, 44% of them replied that they would suspend visits to the outpatient department. Table 3 shows the change in the respondents' intention of outpatient visits at the hospital if a SARS patient was admitted to the hospital before and after the respondents read the information about SARS infection control at the infectious disease treatment unit in the hospital. The proportion of patients who intended to continue outpatient visits at the hospital significantly increased after they read the information (P < 0.001): 38% of the respondents who initially intended to suspend ambulatory care visits replied that they intended to continue outpatient visits to the hospital. Tables 4 and  5 show results from the bivariate and multiple logistic regression analyses to examine factors associated with respondents' intention to continue outpatient visits to the hospital. The logistic regression analysis revealed that, after the respondents read the information about the unit, those who had visited outpatient department frequently (P < 0.05), those who were relieved after reading the information about the unit (P < 0.001), and those who did not worry about SARS infection in the hospital (P < 0.001), were significantly more likely to continue outpatient visits at the hospital, even if a SARS patient were admitted to the hospital. The other logistic regression analysis showed that, among respondents who initially intended to suspend ambulatory visits to the hospital, those who had frequently visited the outpatient department (P < 0.001), those who were relieved after reading the information about the unit (P < 0.001), and those who did not worry about nosocomial SARS infection in the hospital (P < 0.001), were significantly more likely to change their intention to continue outpatient visits at the hospital. Table 6 shows a result of simulations to estimate the cumulative total number of outpatients at the hospital during the 180-day period following a SARS patient's admission to the unit, and to examine the impact of the provision of information about the infection control in the unit. Before the respondents read the information, the cumulative number of outpatients and the cumulative total expenditures for outpatient care during a 180-day period were estimated to decrease by 20% after admission of a SARS patient. We also estimated that the hospital would lose total expenditures for outpatient care of US $2.0 million during the 180-day period. The presentation of information about the infection control in the unit was estimated to change these numbers by 7%.
Discussion
To examine the effect of provision of information about infection control in the specific infection disease treatment unit in a city hospital on the outpatient's intention of outpatient service use, respondents who underwent outpatient medical care at the hospital were asked whether or not they intended to continue outpatient visits at the hospital if a SARS patient were admitted to the unit, before and after they read the information. Although 56% of respondents replied that they would continue to visit the department if a SARS patient was admitted to the unit in the hospital before they read the information, the proportion of those who intended to continue outpatient care significantly increased by 15% after they read it. The logistic regression analyses revealed that respondents who had frequently visited the outpatient department, those who felt relieved by reading the information about the unit, and those who did not worry about the nosocomial SARS infection inside the hospital were significantly more likely to reply that they would continue outpatient visits. We estimated that admission of a SARS patient to the unit would result in a 20% decrease in the cumulative total number of outpatients in the hospital during a 180-day interval after admission of a SARS patient to the unit. The cumulative total number of outpatients was estimated to increase by 7% when respondents read the information. This study suggests that providing outpatients with appropriate information about SARS infection control in the infectious treatment unit in the hospital had a statistically significant and substantial impact on the outpatients' intention to continue outpatient visits at the hospital.
This study revealed that respondents who felt relieved after they read the information about the unit and those who did not worry about nosocomial SARS infection inside the hospital were significantly more likely to continue outpatient visits to the hospital. Because these variables were key components of the health belief model explaining patients' behavior: i.e. perceived susceptibility to SARS infection as threat of the disease and perceived efficacy of SARS infection control as benefits of actions, these results indicate that the intention of outpatient visits at a hospital that has a infectious disease treatment unit may be explained by threat of the disease and benefits of actions in the health belief model [19] . This is consistent with another report which revealed that threat of disease and tendency to visit a physician were associated with use of physicians in a cross-national study conducted in Table 4 Proportion of respondents who intended to continue outpatient visit after they read information about the SARS infection control in the unit by variables ( 2 test) Proportion of respondents who intended to continue outpatient visit among analyzable subjects after they read the information (n = 821) Proportion of respondents who changed their perception to continue to visit after reading the information about the unit among those who initially intended to suspend visit (n = 364) the United States, England, and Yugoslavia [20] . This is consistent with our study: respondents who had frequently visited the outpatient department were significantly more likely to continue their visits. Although the current study was conducted with a cross-sectional design, it is reasonable for us to speculate that the fear of nosocomial SARS transmission in the hospital among non-SARS outpatients as the threat of the disease may affect their intention to suspend outpatient visits if a SARS patient were admitted to the hospital.
This study also revealed that the provision of simple information about infection control in the unit to non-SARS outpatients as the benefits of actions had a statistically significant and substantial impact on the outpatients' behavior for hospital use. We estimated that the cumulative total number of outpatients who using the outpatient department during 180 days after the admission of a SARS patient to the hospital would decrease by 20%, compared with before the SARS patient's admission to the hospital. In addition, Table 5 Factors associated with respondents' intention of outpatient visit after they read information about the SARS infection control in the unit (multiple logistic regression analyses) An analysis for all respondents (n = we estimated that the cumulative total expenditures for medical care provided during the 180-day period would decrease by US $2.0 million, compared with before the SARS patient's admission to the hospital. The Japan's universal health insurance system guarantees that patients can access any medical facility all over Japan: "the free access policy" [21] . Thus, if patients are not willing to visit the hospital any more, even for non-medical reasons, they can use another hospital for their outpatient care. Thus the free access policy may result in a decrease in non-SARS outpatients in a SARS treatment hospital if a SARS patient is admitted to the hospital and outpatients that they will catch SARS in the hospital. This decrease of outpa- Table 6 Estimates of a cumulative total number of outpatients and cumulative total fees for outpatient care during a 180-day period after an admission of a SARS patient at the community hospital tient visits would result in a decrease of the number of admissions to the hospital, because patients generally visit an outpatient department prior to admission. Since almost all Japanese medical facilities are managed by Japan's universal health insurance system based on a fee-for-service payment with universal point-fee tables, any such decrease in the number of outpatients may trigger an economic crisis in hospital management not only for outpatients departments but also for inpatient care. Appropriate information about SARS, such as the efficacy of infection control, must be provided to patients so that the hospital can minimize the decrease in number of outpatient visits. Meanwhile, health authorities should implement a system which compensates for deficits in medical care expenditure associated with SARS care at a hospital. When we interpret the results of our study, some limitations must be considered. First, non-response bias is a potential limitation of the study. As the response rate of this survey was 31%, the results are likely biased, but the direction of that bias is not clear. Also, because the ratio of gender and the distribution of age between the respondents and all patients who underwent outpatient care during the survey period were similar, we might assume that the intention of outpatient visits when a SARS patient is admitted to the hospital is similar between the respondents and non-respondents. Second, the hospital selected in this study is not representative of all hospitals for SARS care in Japan. There were only 13 hospitals with specific infectious treatment units having separate negative pressure rooms in August 2003 in Japan. We need to conduct further investigation at other SARS treatment hospitals in Japan to examine the generalizability of the results in this study. Third, our simulations to estimate the cumulative total number of outpatients and to estimate the cumulative total expenditures for outpatient care in the hospital were based on many assumptions. Especially, because we did not ask how long the patient intended to suspend outpatient visits when they replied that they would suspend even after reading the information, we assumed that the suspension period of the respondent was the same as that before reading the information. Fourth, though information about SARS control was provided to the respondents in the questionnaire, it is only assumed that respondents would not read the entire questionnaire before answering the questions. On the other hand, if a respondent read the whole questionnaire first, including the information on SARS control, the questions that assessed before and after changes might not be valid. Finally, we were not able to examine all possible factors that are considered to associate with outpatients' behavior, such as educational status, perceived benefit, vulnerability to illness in general, satisfaction with providers, and severity of illness [22] . For example, among subjects who initially replied that they would suspend ambulatory visits, 53% answered that although the provision of information about the infection management in the unit relieved them of their fear about SARS transmission in the hospital they still wanted to suspend outpatient care underwent at the hospital. This indicates that some unmeasured factor may be associated with their behavior [19] .
Despite these limitations, this study showed that providing outpatients with information about the efficacy of control measures to prevent nosocomial SARS infection might have a statistically significant and substantial impact on the outpatients' intention to continue outpatient visits at the hospital. We believe that every health authority has a responsibility to implement a comprehensive and effective communication strategy to share information about SARS with the public [23] . Based on a comprehensive insight into the needs and perceptions of the public for SARS, health authorities have to provide appropriate information about SARS care to both health care providers and the public. This study showed that respondents who were scared about nosocomial SARS infection were five times less likely to continue outpatient visits than those who were not scared by it, even after they read the information about the efficacy of the SARS infection control in the hospital. Health authorities should thus properly provide both general information about SARS and information about the efficacy of control measures for nosocomial SARS infection prevention to the public so that they can easily understand the value and meaning of the information.
To establish effective communication between health authorities and the public, health authorities must take into account both the channels through which they can convey information most effectively and the timing when the information provided will have the most advantageous effect [23] . General information about SARS and control measures for SARS transmission has been reported in newspapers and TV news. Nevertheless, this study revealed that one-third of respondents changed their mind after they read information about efficacy of SARS control in the hospital. Therefore, in terms of channels, mass media, such as newspaper and television, play the major role in communicating with the public. However, the mass media is a two-edged sword; sometimes the public are relieved that they have less chance to catch SARS in hospital due to a news story, and sometimes they are scared about susceptibility to SARS infection. Thus, health authorities should establish an effective communication system which avoids an epidemic of fear due to poor communication between health authorities and the mass media and the public.
For example, health authorities might proactively share correct information about SARS with the mass media. In addition, health authorities should continuously monitor perception of SARS among the public, including perceived severity, perceived susceptibility, and perceived efficacy of SARS control measures. When health authorities identify that the public are scared of SARS too much, they should quickly provide additional information about SARS to both the public and the mass media.
